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7KH *$00$63+(5( HIILFLHQF\ IRU WKH GHWHFWLRQ RI
ORZ HQHUJ\ JDPPD UD\V �����NH9� GHFUHDVHV
ZLWK HQHUJ\� D FRQVHTXHQFH RI WKH ZD\ WKH
SURFHVVLQJ RI D SXOVH LV WULJJHUHG �6HH )LJ� ��� ,Q
WKH *$00$63+(5( 9;, ERDUGV� D FRQVWDQW IUDFWLRQ
GLVFULPLQDWRU �&)'� VWDUWV WKH SURFHVVLQJ
HOHFWURQLFV� SURGXFLQJ D VLJQDO RQO\ LI WKH WLPLQJ
LV GHWHUPLQHG E\ WKH FRQVWDQW IUDFWLRQ SDUW RI WKH
FLUFXLW� HQVXULQJ JRRG WLPLQJ SHUIRUPDQFH >���@�
,I WKH WLPLQJ FRPHV IURP WKH HQDEOLQJ OHDGLQJ
HGJH GLVFULPLQDWRU QR VLJQDO LV SURGXFHG� WKXV
UHMHFWLQJ SXOVHV ZLWK VORZ ULVH WLPHV� (YHQWV LQ
WKH FORVHG HQG RI WKH *$00$63+(5( GHWHFWRUV
ZLWK ORZ HQHUJ\ GHSRVLWLRQ JHQHUDWH WKLV
FRQGLWLRQ� 7KHVH DUH VLQJOH LQWHUDFWLRQV� L�H�
PRVWO\ IXOO HQHUJ\ �SKRWR SHDN� HYHQWV� LQ WKH
IURQW SDUW RI D *$00$63+(5( GHWHFWRU� 7KLV OHDGV
WR D VLJQLILFDQW GHFUHDVH RI WKH GHWHFWLQJ HIILFLHQF\
LQ WKH ORZ HQHUJ\ UHJLRQ RI WKH VSHFWUD�

,Q RUGHU WR LPSURYH WKH ORZ HQHUJ\ HIILFLHQF\ ZH
PRGLILHG WKH &)' GDXJKWHU ERDUGV� ,Q WKLV
PRGLILFDWLRQ WKH SURFHVVLQJ LV VWDUWHG HYHQ LI WKH
OHDGLQJ HGJH FRPSDUDWRU GHWHUPLQHV WKH WLPLQJ RI
WKH SXOVH� 7KLV� KRZHYHU� OHDGV WR WDLOLQJ LQ WKH
WLPH VSHFWUD IRU ORZ HQHUJLHV� 7DLOV FDQ JR XS WR
VHYHUDO KXQGUHGV RI QDQRVHFRQGV GHSHQGLQJ RQ
WKH FDUULHU GULIW WLPH LQ WKH GHWHFWRU� ,Q WKLV FDVH
WKH WLPLQJ VLJQDO FRPHV ODWH� )RU HQHUJLHV DERYH
a���NH9 WKHVH WDLOV GLVDSSHDU� 7KH LPSURYHPHQW
LQ WKH UHODWLYH HIILFLHQF\ LV GHPRQVWUDWHG LQ )LJ� ��

7KH H[SHULPHQWHU KDV D FKRLFH EHWZHHQ WKH ROG
PRGH �´JRRGµ WLPLQJ DQG ORZ HIILFLHQF\� RU WKH
QHZ PRGH �´EDGµ WLPLQJ DQG KLJK HIILFLHQF\� YLD
VRIWZDUH FRQWURO� ,Q WKH ODWHU FDVH� KRZHYHU� WKH
UDGLDO VLJQDO� UHFRUGHG VLPXOWDQHRXVO\� FDQ EH
XVHG WR FRUUHFW WKH WLPLQJ RI WKH ORZ HQHUJ\
HYHQWV RII�OLQH� ZLWK WKH VDPH HIILFLHQF\ DV WKH
VORZ ULVH WLPH UHMHFWLRQ FLUFXLW�

2QH RI XV �0� 5� 0�� LV GHYHORSLQJ D QHZ &)'�
EDVHG RQ D SDSHU E\ &KR 	 &KDVH >���@� WKDW
VKRXOG RYHUFRPH WKHVH OLPLWDWLRQV�

)RRWQRWHV DQG 5HIHUHQFHV

>�@ <X� .� $NLPRY� HW� DO�� 1XFOHDU ,QVWUXPHQWV DQG
0HWKRGV ���� ����� S����

>�@ 0� 5� 0DLHU 	 '� $� /DQGLV� 1XFOHDU ,QVWUXPHQWV
DQG 0HWKRGV ���� ����� S����
>�@ 5� /� &KDVH� 5HYLHZV RI 6FLHQWLILF ,QVWUXPHQWV ���

����� S�����
>�@ =� +� &KR 	 5�/�&KDVH� ,((( 7UDQVDFWLRQV RQ

1XFOHDU 6FLHQFH� YRO� 16���� �QR���� )HE� ����� S����
>�@ 0� 5� 0DLHU 	 -� $� %HFNHU� FRQWULEXWLRQ WR WKH

,((( 6\PSRVLXP RQ 1XFOHDU 6FLHQFH� 6HDWWOH� :$� 2FW�
����� DQG WR EH SXEOLVKHG

0
1
2
3
4
5
6
7
8

0 500 1000 1500

Egamma(keV)

E
ff

ic
ie

n
cy

 / 
R

at
io

)LJ� �� 5HODWLYH HIILFLHQF\ IRU *$00$63+(5( DV D

IXQFWLRQ RI JDPPD�UD\ HQHUJ\ �UHG FXUYH� DQG

WKH UDWLR EHWZHHQ WKH QHZ &)' PRGLILFDWLRQ DQG

WKH VWDQGDUG VORZ�WLPH UHMHFWLRQ FLUFXLW �SRLQWV��


